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X511
40% Karhu [
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[ N,O
CO, N,0O CH,
(1]
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N,O CH, N,O (127131
52%  84%!
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23.7%
19.4%
[4]
[5]
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7 27.3C 656.3 mm
6—9 2407.7h 200.5
- 1
2 1 2~3 9:00—11:00
(<0.01 mm) 131 g/kg 0 10 20 30 min 1
1 50 ml
F1 R 1E0~20 cm)BIE KR
Table 1  Basic properties of topsoil (0-20cm) applied 0~10cm
(Agilent 7890A) N,O CH; CO,

(gem’) (1°25H,0) (ghkg) (ghkg) (mglkg) (mg/kg)
1.37 8.05 8.45 0.81 38.5 180.5
1.2
5 (CK
) (NR) (SR)(
7 500 kg/hm? 0~20cm
<15 cm) (AR)(
7 500 kg/hm’
0 ~20 cm ) (BR)(
7 500 kg/hm® 1/3
2 500 kg/hm?
0~20cm ) 3

12
20 m*(4 mx5 m)
CK
P,0s 37.5 kg/hm* K,O
37.5 kg/hm* N 225 kg/hm’

1.3
3564 60 cm
30 cm 119 2013 6 21
2013 9 24
350 ~ 550C
2(
C N Elementar Elementar Vario
MAX CNS Analyzer )
*2 EYRRINERBFEERMER
Table 2 Basic properties of biochar and wheat straw
C N CN
(1:25H,0) (g/kg) (g/kg) (cmol/kg)
9.6 486.6 10.5 46.3 243
- 408.7  6.33 64.5 -
14

2013 6 22 2013 9 22

Zhang ! N,O CH, CO,

F = p><h>dC/dt>=<273/(273+T) (1)
F CH, CO, (mg/(m*h))  N,O
(ng/(m*h)) p

(mg/(m*h)) & (m) dC/dt
T (‘C)

1.5

(1) (GWP) 100
CH; N,0 GWP COo, 25 298

( CH, N,O CO, CO,
GWP
GWP =25 X Rey, +298 X Ry o + Reo, )

GWP CH, N,O CO,
(kg/hm? CO, ) Rew, Ryo Reo,

CH; N,O CO, (kg/hm?)
2 (GHGI)
GHGI = GWP/Y (3)
GwP CHy; N,O (kg/hm?
CO, ) GHGI (kg/kg
CO, ) Y (
kg/hm?)
3) N,O
EF = (Ecin— Ecino)/N x 100% (4)
EF N;0 (N kgkg) Ecn
Ecino Ci
N>O (N kg/hm®) N
(kg/hm?)
Microsoft Excel 2007
JMP7
P<0.05
2
2.1
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5 CK
NR SR AR BR 7 5 8 2 8 30
CK 31.0% 22.8% 31.5% 36.6% BR 7 4 8
NR SR 1 8 29 o
4.3% 11.2% SR NR 6.2% N,O
CK(43.0 pg/(m*h)) < AR(108.9 pg/(m*h)) < NR
a
12000 . b L (130.6 pg/(m*h)) < BR (132.4 pg/(m*h)) < SR(232.9 pg/
~ - I (m*h)) N0
£ 11000¢ c 3 CH
E 4
£ 10000} CH,
B 4 CO
% q ?
& 9000}
h
8 000 : : : : ;
CK NR SR AR BR
Vst [18-19] Co,
( P<0.05 ) CK
El1 ARAELETHER~E 2, 2,
Fig. 1 Maize yields under different treatments (982'4 mg/(m™h)) < NR(1 152'4 mg/(m™h)) < BR(117'21 mg/
(m*h)) < AR(131.2 mg/(m*h)) < SR(154.1 mg/(m*h))
2.2
CO,
2 N,O 2.3
N,O
10 3
N,O 3
---A-- CK
---m--- AR
---e--- BR
---#-- SR
---B--NR

NOHE IR (ug/(m’h))

NS > > >

NP P N N O R I

R R R
H i

B2 FRREAET N0 HHEROFHHES

Fig. 2 Seasonal dynamics of N,O fluxes under different treatments

CHHEEGEE (mg/(m*h))

Q‘?o qu \).% \\QO \)?0 o %@Q %zQ
S AR S S SR

3 AERELIET CH HIMUBEMENas

Fig.3 Seasonal dynamics of CH, fluxes under different treatments
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Fig. 4 Seasonal dynamics of CO, fluxes under different treatments
NR SR AR BR
N,O CK 3.04 542 N,O CH, (GWP)
3.08 254 NR AR BR N,O CK GWP
SR BR AR GWP
78.3% N,O SR N,O NR SR GWP NR
53.0% ~ 65.3% 39.3%
CO, ( 4 CK NR
CK SR AR CO, AR BR GHGI SR
56.7% 33.4% NR BR 17.3% GHGI 3
19.0% NR SR 33.6% BR GHGI AR 14.9%
AR BR CO, NR SR 36.0%
CH,4
%*3 BHARIZEAAR N,0. CH,# CO, RMHME R N,0 HiM R H
Table 3 Cumulative emissions of N,O, CH4, CO; and N,O emissions factor under different wheat-straw-return ways
NZO CH4 COz NzO
(N, kg/hm?) (C, kg/hm?) (C, kg/hm?) (%)
CK 0.96+0.10 ¢ -0.12£0.09 a 21956 £36.8¢ -
NR 2.92+0.10b -0.18+0.05a 2575.8£219.1 be 0.87£0.05b
SR 520+0.75a -0.07£0.08 a 3440.4+1972a 1.88+0.33 a
AR 295+0.13b —0.09 £ 0.06 a 2929.1 £309.0 ab 0.89+0.06 b
BR 243+0.11b —0.13+0.08a 2612.6 £419.7 be 0.65+0.05b
P<0.05
*4 BHARZTHARTEEREYL(GWPRRES
K32 E (GHGI)
Table 4 Global warming potentials and greenhouse gas intensities
under different wheat-straw-return ways
(kg/hm?) GWP(kg/hm?) GHGI(kg/hm?) [13]
CK 8583.3+208.2d 8495.6+842c¢ 0.977£0.002 b _ 270 kg/hm2
NR  11241.7+112.7b 10803.6£789.8b  0.961 £0.063 b o
SR 10541.7+187.6¢c 150474+3699a 1.429+0.071a 5.3%
AR 112833+1233b 12120.6+£11740b 1.074+0.093 b (201
BR  11725.0+£1392a 10731.5+1501.3b 0.914+0.131b (7 500 kg/hmZ)
3 90 180 270 360 kg/hm’
71% 84% 11.1%  102% e
3.1 ( 240 kg/hm’

112.5 kg/hm?) (
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72%  4.0% B -
( )
( ) 6.2% N,O
( 7 500 kg/hm?) N0
[32]
N,O
Zhang 6] 2 N,O
(20 thm®> 40 thm?) N0
9% ~ 14% 7% ~ 18% (23]
2% ~ -
N,O
0,
e [34-35] Zhang
[24] (6l
( N,O Liu ™ 3
40
) N,O
N,O 53.2% 36]
[25-26] N0
N,O
[37]
[27]
NH;-N  NO;-N
3.2 [38-40]
GHGI  GWP
CH,
CO, GWP N,O
[28] 3
GHGI
CO, (29
- Zhang V!
200 kg/hm® 23% ~47%
CO, 9.6%
SR CO, NR 33.6%
CO,
4
BR NR AR 3
CO, Cross Sohil*"
3.9%  11.2%
CO, N,0
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Effects of Wheat Straw Return Ways on Integrated Global
Warming Effect from Dryland Soil in North China Plain

XIA Wen-bin, ZHANG Xu-hui, LIU Ming-long, PAN Gen-xing,
ZHENG Ju-feng’, LI Lian-qing, ZHENG Jin-wei

(Institute of Resource, Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: A field experiment was conducted to investigate the effect of wheat straw return ways on maize production and
greenhouse gases (GHGs) mitigation in North China Plain. GHGs emission was measured using static-chamber gas chromato-
graphy method. Five treatments were established, including CK (no chemical fertilizer+no straw as control), NR (chemical
fertilizer+no straw), SR (chemical fertilizer+straw), AR (chemical fertilizer+straw as ash), BR (chemical fertilizer+straw as
biochar). The results showed there was no significant change in the dynamics of greenhouse gases emission from soil among
different treatments, but significant in the amount of emission, which was related to types of greenhouse gases. The amount of
CO, emission in the treatment of SR increased by 29.7%, 17.5% and 31.7% compared to the treatment of NR, AR and BR, and the
amount of NO, emission in the treatment of SR increased by 78.1%, 76.3% and 114.0% compared to the treatment of NR, AR and
BR, respectively, but there was no significant difference in the amount of CH4 emission among the all treatments. The GWP was
decreased by 28.7% in the BR treatment than that in the SR treatment, but no difference among the BR, NR and AR treatment.
Considering the result of corn yield into account, the GHGI was decreased by 4.9% and 14.9% for the treatment of BR than the
treatments of NR and AR, and significantly was decreased by 36% for the treatment of BR than the reatment of SR. Therefore, the
conversion of crop straw to biochar as an addition to dryland could be an effect way of increasing maize yield and mitigating
climate change.

Key words: Straw return ways, Dryland, Greenhouse gases, Integrated greenhouse effect mitigation
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